Structure of novel farnesyl transferase inhibitor, pepticinnamin E, is elucidated by NMRstudy. Pepticinnamin E is composedof five amino acids and o-pentenylcinnamic acid, having a molecular weight of 907. C-terminal glycylserine of the compounds is in the cyclized diketopiperazine form.
Streptomyces sp. OH-4652.1* Here, we report on the structural elucidation of pepticinnamin E (1, Fig. 2 ), a major componentof pepticinnamins. The molecular formula of 1 was established to be C49H54N5O10Cl by HRFAB-MS.1}IR spectrum of 1 showed amide carbonyl (1670cm" 1) absorbances,1} suggesting that the compound may be a peptide. Amino acid analysis of 1 gave tyrosine, serine, and glycine at the molecular ratio of 1.01 : 0.76 : 1, indicating that these amino acids were contained at an equal ratio in 1.
Chemical shifts in the *H NMRand 13C NMRof1 are shown in Table 1 . The DEPTspectra revealed 4 methyl, 7 methylene, 19 methine, and 15 quarternary carbons. Although the molecular formula showed 49 carbons, only 45 signals were observed in 13C spectra. Because 13C signals for four methines (3 130.2, 128.98, 128.3, and 1 15.1) in 13C NMRexhibited higher intensity comparing with other methine signals, it is reasonable to assume that each of those methine signals is derived from two carbons. The presence of the partial structures a, b, c, d, and e for 1 was deduced from^^H COSY13C-1H COSY,and HMBC as shown in Fig. 1 . The partial structure a corresponded to the cinnamic acid derivative containing in a cyclic peptide, WS-9326A, which has been isolated as a tachykinin antagonist.2'3)
Comparing coupling constants of two olefinic moieties {J2 2) = 15.6 Hz, /10>1x = 1 1.7 Hz) of a with those of WS-9326A, the configuration of the olefins was elucidated as 2E,\0Z.
The partial structure b was elucidated as tyrosine moiety, which was detected by amino acid analysis. Two of four intensive methine signals in 13C NMRdescribed above were assigned to 3 (3 130.2) and e (3 115.1) carbons of tyrosine. HMBCof the partial structure c showed couplings ofNCH3 (5 2.38)/C-a (3 52.4), a-H (<5 5.39)/NCH3 (3 29.3), a-H/C-jB (<5 31.6), £-H2 (3 2.58, 2.97)/C-a, a-H/C-O (3 169.6), and £-H2/00. Couplings were observed between a-H and £-H2 in^^H COSY. Therefore, the arrangement of NCH3, C=O, C-a, and C-jff was revealed. Cross peaks from a-H to C-l' (3 127.2) and from £-H2 to C-l' , C-2' (3 120.5), and C-6' (3 120.6) were observed in HMBC.Ortho coupling (7=8.8Hz) was observed between 6'-H (3 6.38) and 5 -H (3 6.42) in *H NMR. These data suggested the arrangement of C-l', C-2', C-5', and C-6' in phenyl were still unoccupied.
The partial structure d was elucidated to be N-methylphenylalanine moiety, which was detected in chiral HPLCas described below. Remaining two intensive methine signals in 13C NMRwere assigned to
The partial structure e was deduced to be glycylseryl moiety, which was detected by amino acid analysis as glycine and serine.
The interconnection of partial structures a, b, c, d, and e was elucidated from HMBC spectral data, as shown in Fig. 2 . Appearance of the cross peaks in HMBCfrom NH (3 8.27 ) and a ( According to the molecular formula, there are three remaining atoms; one hydrogen (3 9.07), one oxygen, and one chlorine. Those bonding positions were defined by mass fragment patterns of 1 and its diacetate derivative (Fig. 3) partial structures a, b, c, d, and e was reasonable and partial structure c contained all remaining atoms. Treatment of 1 with acetic anhydride in pyridine gave the diacetate 2 (MW991), suggesting that two hydroxyl groups existed in 1. One hydroxyl group is native one in tyrosine residue. According to the mass fragmentation of 1, another hydroxyl group should connect to partial structure c. The mass fragmentation of 2 showed that partial structure c was monoacetylated indicating the existence of one hydroxyl group. 13C chemical shifts of partial structure c revealed that the hydroxyl group (3 9.07) and chlorine atom combined to phenyl-3 (3 142.4) and phenyl-2 (3 120.5), respectively. Thus partial structure c was elucidated as A^-methyl-3-(2-chloro-3-hydroxy-4-methoxyphenyl)alanine, which was a new derivative of dopa.
Further structural confirmation for 1 was obtained from the ROESYexperiment (Fig. 4) . The cross by cleaving at the ester bond. The chemical structure of 3 was verified by the mass fragment pattern (Fig. 3) . Methylation of 1 gave monomethylated compound 4 and its mass fragmentation revealed that phenyl-3-OH of dopa derivative was methylated but not tyrosine hydroxyl. Stereochemistry of the amino acids of 1 was elucidated by chiral HPLC. Acid hydrolysate of 1 was purified to each amino acid, and their retention times in HPLCwith Chiralpak WHcolumn were compared with those of authentic amino acids ( Table 2 ). The absolute configurations of tyrosine and serine were d and that of N-methylphenylalanine was l, while the dopa derivative was not tested because it decomposed during purification. Thus the structure of 1 was elucidated as shown in Fig. 2 .
Experimental
NMRspectra were recorded on a JEOL JNM-EX400spectrometer in DMSO-d6.The mixing time in ROESYwas 250 milliseconds.
FAB-MSwere recorded on a JEOL JMS DX-300 spectrometer. Amino acid analysis was done as follows: the sample was hydrolyzed with 6n HC1 at 110°C for 22 hours and the resulting hydrolysate was examined in an amino acid autoanalyzer (Hitachi 835).
Acetylation of 1
A mixture of 1 (3.0 mg) and acetic anhydride (0.1 ml) in pyridine (0.9 ml) was kept at room temperature for 19 hours. The reaction mixture was coned to dryness and developed on a preparative TLC(CHC13-MeOH, 20: 1). The major UVpositive zone was collected and extracted with MeOH. The extract was coned and purified by Sephadex LH-20 (8ml) eluted with MeOHto give 2 (1.5 mg) as a colorless powder. 
